Abstract. A problem raised by LaSalle (i.e., a discrete counterpart of the Jacobian problem in differential equations) concerning the global asymptotic stability in state-varying nonlinear systems is settled. A global asymptotic stability criterion for state-varying systems based on vector energy functions is introduced.
Let Rm denote the w-dimensional real vector space of all column vectors and Rmxm the vector space of all real mxm matrices. For A £ Rmxm , let r(A) be the spectral radius of A . Consider the state-varying nonlinear system (1) x' = A(x)x, where x, x' are functions on {0, 1, ...} to Rm related by the formula x'(k) = x(k + l), k = 0, 1,... , and A: Rm -Rmxm is continuous. In his book [1, p. 21], LaSalle asked: "if r(A(x) < 1 for each x £ Rm , is the origin globally asymptotically stable for (1)?". LaSalle's problem is of importance, because it is a discrete counterpart of the famous Jacobian problem in differential equations [2] . The answer of LaSalle's problem is negative, as the following example shows. Thus the origin is not a global attractor for (1) . This completes our solution of LaSalle's problem. This example also indicates that even the following stronger spectral radius condition and norm condition: there exist constants a > 0 and ß > 0 such that p(x)||<a forallxe/r and r(\A(x)\) < ß < I for all x e/T, where \A(x)\ denotes the absolute value of A(x), do not suffice for the global asymptotic stability of the origin in (1). Therefore, seeking a different approach to determine the global asymptotic stability of the origin in (1) might be significant. We shall be concerned with giving a global asymptotic stability criterion for ( 1 ) based on a combination of the vector energy functions and the comparison principle.
Suppose that for each x £ Rm , A(x) in (1) where the notation that one vector is less than or equal to another refers to the condition that each component of the first vector is less than or equal to the corresponding component of the second vector. By the spectral radius theorem it follows easily that II*(*)<kh*||jc(0)||, fc=l,2,., where r(C) < p < 1, k is a constant, and the norm || Y?i=i ni(xi) ■ This completes the proof of the theorem.
is given by ||x|| =
As an illustration, we consider the four-dimensional state-varying discrete system: 
